(i9)H*ia#ffn= (J p) 02) ^ ^ 4^ It ^ S (A) {nmmmikmm 

#|g¥10-284749 

(43)4>IBH ¥1*10^(1998) 10^23 H 

(sointa* mnim f i 

HOIL 31/10 HOIL 31/10 A 



iaaii* ^ m*m(f>9L6 ol 9 m) 



(21){iW»*J 


1«PF9 -89586 


(71)mBA 


393012286 










(22)mKB 


ittj«9^(1997)4^8H 




iijjp»iii»Ttt»* 2 T a 2 » 1 ^ 
















lUjfJ«LlJ»*««2TB2#l*J «t^^ 



















(54) ixm<D^mi ymam^ 



[IRIS] PI N7=f hr-f ^-h'^-APDiiNpEJ^O 

• ??-f-»{*cOy-X«ffil It, I nP^ttffi:^l>p 
10. I n G a A s ^fmt^h n fl^t^«c<?»tlSJt2 




,-21 
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1 

i,mm 1 ] n * m-^w<ov-x^^^± . isv-x 

fiii./ci^i^>^*^i, n m^mii^c^miirnx'ty^ 
m2<r)'mi^m. tiXt/^m^'mi^mxh^msc^r 

I m^m 4 ] p * s^fjscT) v-xmmt .mv-x 
mmiz^&mtxm^t^tifzn m^i^^tfzun* m^^ 

[000 1] 
[0002] 

^im\.^tzm.^mm. m^'m^^ixxii^. ^ 

\,Z^ P I h^^^l— h\ AFM) (TVN'^yi^x^ 

[00 0 3] 

xtsx\>^z,t\ zn^ycni mximtsti^ymw.M nz 



(2) rrlJfl^l^lO 2 84 74 9 

2 

^{i, %mimm<. )i^m^imm^x^tc\'^t{:>i 
ik\,zx-^x. mr^zm Ltz^u fcmi. o ih 

htx^tcWimmm^^X'hht^^o^t^hh. z 

[000 5] FET (m^»h^>>'X^) ti, 

^z'^hm,^±^it-th<7yx\ ^o^-fut^eiai-m 
m^mi}m< . ^^n^mr^zst^m^^ cr>uim lx i 

[0006]— tr. P iNyirhv^^-vummkm 

A^h^fzmi^irytmiiim^t Lxm\.^^ztmii^ 

tli. L*-L, P I N7^hr^:t-HtFKTfcS:N 
{tt^Zf^. P I N7^hr^^-Ht FETtcOJi 

[0007] *l6Bi«±, ±3e£7)*ffitCffi^. P I N 7 =r 
vy^^- A P D cOtKiSJR* fc n?SJ^co)K®iK^ 
h , 7 * h h 7 y i^'x ^'^F !«: Tcom(i«flg t NSJScT) 

[0008] 

40 i&LXB^^ixfzp' ^.^Wcny-VWkt^^ttz 

10 0 0 9] 4immm2<r):tmmni. p' mrm 

cnv- x'.mb . i^V-x*,Uft{;ifilgLTffM$ii/cp 

' mmi¥c^y~h'm.bi:mifzm\c^'mm. n 

^iT#tftco)ti«iK^i:'<f)^?r52coT#«tJH- ^:;J;y^n 

• >?.<r>r^i^mx'jh7^^.3a)r^i^mih^iz t ^« 



3 

[00 10] 4^m]<^m3cDmiiiMm. mm 

[00 1 n 4^m]c^m4cr>^minmm. p* mr-m 
^^?5ic7mif*c;ji. n m^mw(^ymimx'hi>ni2 

[00 1 23 itfv:. ^mmmit^i^^m4<7yyt^mm^ 

[0013] 

mi:>r^-t£mmx'f) ^.m2imi t^^i^i-^t^ajs 
A A ' ij\^iz^fzmmmx'$)h . m 2 ic^^j; 9 , 
)t^a3S-i^i(±. I npmmbi-tn^ mmi¥(r>v 

-xmsi ih, I nP^ff^fci-^p* S!i}i«*(7)y 

-hmS'.l2bi:fii-h^l(^mf^m\0. InGa 

A s ^w^t^i. n m'mti^cr)mLiiimx'hi>^^2cr> 
cn]^u^ y'mx't)hm3cr>mii^m iar ^Yv^y 

[00 14] tfz. m\^Zn<-ti.o^z^ y-h®ffil 2 

X. lt««W'h$=&:iii«^#-tl.V-xiE«l l^KO^ 
i»TiB^$ixTi^^„ ^2^of^L?tJ;^^::. y-ME* 
1 2. IS2£0'H«l«c«2 0. ioit/HU-f >mft^3 0 
ti, -eil-rilP* n- mifn' ?!c7>^W: 
^oTl^S, i/v:. I nGaAs{±. J^^MI A«m*>^, 
1. 1 Mm<r)m^X'%i:^^X<mi-th (m^Sum 

x'9Q%n&(r>'/tm.umi:^i-6) L. imtixoiz 

Z<7)ikiim^X\ y-Mgftl 2. m2<7)t^ 

(*iH20, iiXl/YV ^ ymfm3Qcn3mmyt<r>i$'jY 

h'.m 1 2bYVi >'.Uft« 3 0 fc coffiUiif/N'^ r x*c 
My/F4J*5n, 3f^2cotm^2 O-CWiSJK^nS 
b . ^\^ { \\.{\JiWV. t X IC^xkij^y- V Hift 1 2 b K 1^ 
-f >''.liftW 3 0 b to|,"iU;ji£ii i , 
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4 

S 2 0 . J; 3 c7) 3 0 c7)W?;t<7)Jfl^^i3-ti- 

{i, A 1 GaAs, GaAs, ii it^G a A s<7)ffl^i> 
-tirt LTt. J;< , hl>\Aih I GaAs, GaAs, 

ilXA 1 GaAscoffl^Vij-ti:fcLi:iJ;i^. Zii^O)^ 

V^-r:h.t)KlSJ|Z«COWm^'GaAsT'*)^iO 

[00 1 6] ifc, ±iEL?t:f-a|*Sc0W?t<O. 3ffig 
<7)ia;9'<Vi)i^cOo*>c7)(,^-rflc7)|{lfi-;b-l*:T'*)oTt.. 
10 lOt-^McJgl 0i3j;?/3f53OT-«f*:«3 0c7)A'yF^ 

A- y r ^ . itmrnx-h hm2 (r>mwm 2 o cov N-y h 

^\'yr:i^*){.k^<-^h^btn'^. 

% 2 (Ti'm^m 2 0 i7)^T'jt*»isiR $ ill. COT-, 3t^ai 

2. w.3iii.i/mA(r>m\i'xm f<r>mii)sm\,zii\,^xi. 
nm:hi><nx\ mk(nm]X'\±. ias<7), t-#«ctt 

\.^x(r,mm\i'm-th. 

[ 0 0 1 7 ] r353{i0 1 iixxm2<,z^-titm^m^x' 
i: y- hm« 1 2 (7)fstc^fitn:4 1 ij-mmm^zim,^ 

ti. v-xm^i UiSfflt^ii, y-xmsi ibYU 
^ yW&m 30b (r>mzi± . x^S 1 i M*mT' K 

1^ ^ ymss 3 0 mtf^iE(o\ii:fSM&v d an$<i^ . 

zcofzib. y~hm&l 2 b Yl^ ^ yWSM 3 0 bcr>m 

bb^j:'o. y-hmmi 2{ip* m.^m\ m2cr^ 
mf¥m 2 0 {i n m^mi^x'h h<r>x\m2 <r>-mw.m 

30 y- 1 2;iaffl*>^>«fft^iiT€i^<o:£^<ii« (la 

mm2 ic^mmii. m2co-^«t^2oc7), y-xm 
«i 1 .ic7)|g5i, ift:s[«£tv 

d *5 t-:^H; »tfl{f , H l^-f > 3 0 y-X 

2 0OP;-$*ia/iini:'5:oTt/g^Si0T\ jtiSJRiiT- 
J>SIS2c7)t^#c^2 0^ t-:J)-l;^< LT)tl«lK$^S 
<i-hZb9}^X'^i,. 
40 [0018] 3f52t7)t-#«c^ 2 OtCjb&^AItt 

1. 1 , [ jfV) J; T l::^ P I N -7 ^ h ^^>f ^- KiOiMt^t; 

y-hmmi2bvu^>^mm30bcn^izit 

1 P h*<c£ix, ^cr))|[:'.^fl£ I p hAJ,=,Efii4 1 

tiizbizxofmin.4 \ x''mmrti^mh. 
Rict o'c. y- h'4*ft 1 2 1 Hi/^ y*4iftJN3 0 

i -?. . ■'f^mi2 1 //afi/j^i i; , ;t',;j'^e£ i <> «i ». s- 



5 

X^^sH'JimiA lout f:'i^fhZbti^1ittKi:t<^X\ 

mim {- 1 imim^i: H^h {>(Db^j:h. tcn.m 

x'h-^x. 'mKm\.zx n x m. Ltzm^iVH^w^m 

x'lti: m\^-ti,%^{zi±^ itmmMcnMzmmi^ 

=5r>. ^-^iziimi-crt^simm^mzitirmm lt ^> ^ 

[0020] mnamr n±. mnz^ifzJ:o izy~ 
hmf:i 2(r)mmt<±^\,^fzi^. mmmmi -zaicom 
mh±^<. immmf icn^iim^'K mAn. mi 
}ixt/m2 iz7f:^mitiiMf-xi».wti:m,^hh-mi: 
^-ti^^^x't) t . v-xmw. 1 1 k h' ix ^ ym^m 3 

nx H y«ffia 3 omi}^iE(nm.^msv d t^^mw^ 

int. y-b'Nty-h^«l 2fcc7)fatc{i, 

^itix-f •/if-4 2 a>T>-9-4 3bipmm)izti^m^ 

H N fc y-x«tt 1 1 1 cofa^;(i'i^s^:^E tT . Sfii4 
4*J|S^$ixS, 

[00 2 1 ] ^M«2 1 <Dmmz-)\^xiim3(^Mm 
t m.^^cox'^^t^^i, . mmytco^iamitdt miz . 
x>f ■y^4 2timhti. ^'S^ytizxtA^^KiycM^ i p 
htcj: o-c3yTy-»r4 3*>'^«$ii4&tf)^, ^^tKct) 

tii>t. y-hmm\ 2tv]y^ ym^m3Qt(r>m<r> 
m^u Txmta^m^^L. miki:m'yx\>^tz^^mm2 

oai/j^cE lout i^mi'.^tztx-^^'jtcn^iu^x 

^h, tcii. ^^,Ltz\\\1imk\i^y^y^^3-h-Wi 
%^tits:\.m*)^imii>(r)X\ MKx^ ■y^A2^m 

[0022] m^\±^^m<r)^.2<r>%m',m <(n 'm. 
-t-&n* ^hh^.^\in 1^:m\lf.(nm\zil^s^^(mmz^ 

ffe5 1 ^IRO^V^TP* 'et#«t£7)y-h*4ift5 2A>'J^ 
YV^ >*4'l»!5 3*«$ii-Cv^^sfi 1 W^^m^ 

0 , I n (} a A s ^w^^: i ■& ri mmw-cn'Hmm 



( 4 ) ^$1^ 1 0 2 8 4 7 4 9 

(> 

mi. I np^-w^h^s&feso hum^iiT*-^ 

[ 0 0 2 3 ] .1 .IT', y-xm 5 1 hXlfy- YWk 

-ec7)j^ic{i, mttjSi^2to®)ft:a[««iis 

10 C0t-#i*c«6 0i:m3c7)t-a|«c^7 0fcriSj£3ilT(-^ 

s mf<r>mMi . M 2 x'.i< Ltzmci^m r-cryim. t mm 
xM. tfz. icr>ni'^t(nmF\±m3X'm\itz. mi 
iwm j<r>m^t nmxhh(r)X\ zzx\±wm\^'m^ 

[0024] mh(r>^wf'h\,z\±^ Wimzf^A rxm 
mmu^ixh ^j:i(7)X'mT<7)'^^mmi'kt^x 

\>\ CcOJS*KU^>'€W5 3A>/^y-X1gtt5 1^ 

tiimi&ii. t-rYi^^ywii5 3i)^(^m2cn'mi^m 
6 0 Lrm 3 coitmi^m 7 0 'Vflsai, mzm 3 <7)^ 
20 mm 7 0 mmtix . mtc® 3 c7)ii^«c^ 7 0 *^^> 

®2^01^^^c^6 0^^^LTy-x^5 l^vaSitS^ 
[00 2 5] l^Ltiiniz. y-hWS'M 2<r)mmi± 

/h§<, zcofzihmimmmh'h^^K -^-f^ 

m^^tiifzit>. mimmW)M^$<xh^mx<mL 
m^m. y6tkiiimi'2(r>mmi}^\in±^i. a7{±*i6 
^mm 3 (r>yemiiim r<r> mmmc^mmmxh h . 

[00 26] 3t'fiJtf.* 7-3 {i, I nP^W^t^-Sn* 

30 »s*)Sutin m^i'^cnmiz^mcrmiiizX'^x, y 
-xmft9 ic7)a5^*>mj;otC'ec7)y-xmft9 15: 
flxo^v^Tp' m^i^(ny~hmm9 2tmf&$ti. 
t^-)y-hmm9 2tiimnzp' m^i^coYu^y 

'€«9 3 t^m&^tlX USf5 1 9 0. I n G 

a A s i:fmt-th n 'E.'t^{*:t7)3t«ilRigT#)l.?ll2 
^7)t-<*«c^ 1 0 0 . tiitfv-f ^ni^yxi 1 i?r#-r 
I nPirl^mti-lim^mWLl 1 0*>ii>5S:-l.3S 

[0027] 08{±g<|7toS-t3K«iai« rT'jKfttai^tf 
40 ■3>/ifc$:>r<1-^HT'f)S« maiS7-3c0ffl^{±, 0 

5{z.i<uzmiiiimr-m^tn'^x. n* softer) 
iff *>'=5r I »^ mi^ti-mm.xh iztt *<ffla lt i ^ 
H}\ ^a)m(r)<!iiz-)\.^xiiH-<7)mmxhn. mai 
« r3cr>mmim(>iz„<tfz. mtmrcnm^bim 

I") -T'*)^, 

[0028] m I , >ti^!ii# r 3 (i , mmcnm 1 1 
0 1 gpi 2 (0 T-#i*:;H 1 0 0 fc m.tmi-if9^m.xt)ifz 

Kk^y*4'ft9 3A>^.3r52iOTm;Hl 0 O^vcSft 

fzWi. m2cr)rmm] oo\H^i&hxv-x-^». 
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olijK ^i&m(r>m.l i oi:«^-&a5*i-c';£*>oT 

[00 291 09-01 2im5}5XX/m7lZ7f;Lfz^ 

tiXt/mioiz^-ms&mmx'ii. ki^^>«S5 lo 

3, 9 3{iy-h«S5 2, 9 2i:a>i{;giil$itTt^ 
y€S5 3, 9 3{iy-hmS5 2. 9 2 5:IR0iS<J; 
[00 30] tfz. 09-01 2tC*L/c«^^^;l. 

vN'yr 1 2 otiA u s n , I nlfcos^Httt-m^ii 
i)m-^Wmizmf&$tiX\,^lt:iib. ^ib^-^^-yit 

Lfzm^mic^mW'^-y ^f\^^^> r 1 2 o 20 

[0031101 3i±^mi(r)m4(r>miiiimf(r>-m 
mmcnmrnrnxrh^. 3t-^ai«^4(i. i np^w^ 

h-rSp^ S^*coy-X^l 3 1 InP^^t 
^i:-t^n* m«.V^{in M^i*c(7)^'- 1 3 
2i:^^^SISlcO^*Sl 3 0. InGaAs^ff 
^h-r.?.n S¥««^C03tlSJRST'^l.lg2f>^f^«iS 
14 0. fcilXl nP^^t^t^l.P* 
Sm3cOi»^*H 1 5 0*>^>=S:.S 3«flt^^^-ri., 
[0 0 3 21 i^T'. 3t'^aiSi^4{±, I nP^^iJ^fc 30 
t-|.P* S^f*:c7)^l 6 0.1i{cm$nTfcO. * 
tRl 6 Oc7)KM{C{ih'l/^y€Sl 6 l*iJ^^$ilTV^ 
fi!oT. m3c0^ft:Jll 5 0. 6 0. tiJ; 

t/KU^y«ftl 6 Ui -i4tt^-:.Th'U^>«ti^: L 
r<7){^S>I^S?t-r. 01 4{i0l 3{::jS-t3t«iai^^^t' 

[00331 03 {ciF^3K«ltii^cOJ^^i:*S^T . 

t^mi 5o<7mi}-(^m^:/}mf^^tixmf<r>^mmi 
x'f>6<7)X'mmi±w^-ti. 01 5-02o{±*%Bj}co 

[0034101 5-02 Oc7)[>i|m5dT'fflU^,ili:i'^S 
r-llfSJd^fiOT *>-C'. 0 1 A-^>0 1 4 4T'c7)jaHil{ctiV^T 

mzmiLtzfi fmzm^7^i:.coiz-)\,^xii. 0 1 - 
M\ Ax-m-^fz^'/tHt^'/HtL. mii'm^ 
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UiS 02 2{;{±n^ €i/i{±n 

sy- h {:t^ymtiim^(r>mi^i&^-i}^^^^tix\>^ 

=5rfc. 01 5-02O{:{ip* m.'f-Vi^mi 
[00 3 51 01 5t>it/01 6{4. 03. 06. 0 

8. :BJ;i/0i 4tC7j^-r«ltii:^ri£?:ff^;'"^i>'>c7)fl*W^ 

0»CT^*-riB|?80T'J>S. 01 5tZ>^-tls|KT'«±. iS 

^mmi 7 1 Hu-f yms^iost^scii 7 2*>m 

^^nsN outtLxm^^itt, ttz. 01 6{;* 
^rn^x'M. m^mmi 1 \hv-7.w&):.(rmzmL 

1 7 3*«g$ixTfe 0 . SSl 1 7 3c7)>5SKi7)*{ii7)ll 
*\4J:>]mv o u 1 1 LTia^^ii^o 
[0036101 5t>J;I/01 6<7)lsiifS;4. ^fii:4 

1, 17 2, \ i3<7^mLm:mMts:mz-th^)LX'X 

"O^^tsim^^btah . 01 7ioJ;t/0l Bti. 04 

Kz^fctm^m.^Xs'itz^^wm^mfkm^^'tWk 

mx:hh. 01 l\,z^-t^W(:\t. 0l 5l::^-r0KiO 

iiii«(:is^m«5 vnbcnmz^ 

iiti 7 4*JES$ixTtiO. KL-^ V-xmSi 

t (m,<mms^^^msN o u 1 1 traissixs . ^ 

/c. 01 St^-THK-C-Ji. 01 6t^^Isi|fScoJ^t 

i5imic. iSsgm^i 7 1 fcy-xmsfcc^fatfiisi 7 

5 ifW^tVCi^ 0 . fia 1 7 5 OSSgfomfic^*^'IiJ 
^fj^EV o u t LXaiS^ili. . 
[00 37 101 7i>J;tXEgi 8l:iS^l5IK«03yT'>' 
^^4 3c7)^l:?-/h$<^S^i:T'lHlj8cOtt?g3iJt^ga[ 
-fb.T'#. -e<7)ffi®-C'{±3yTy-t4 3S-BXOI^<C:i:t 
T'#i.. 01 9tiJ;y02O{4. WSkmAm^-fhtz 

[00381 *^£7)3K«iai«i^{4U-^«cS[^«»£ 

*JROI^<.It*^'^^S^T'*)S. 01 9fcJ;t/02 01^71^ 
■THK-Ctl. 3t«ia'.*75:01 7ioJ;yT-3l 8tC7i^-riBI 

[0039101 5 -02 0tC>7<-ri'illfS««l1f {3.t . 



(6) 



[004 0] 

^tmmirit^-x't^h. 

mi] A^m^m^ i (^-mmm^FtT) ■%tmmi:'\<^- lo 
jEmmx'Jht. 

mmx'fyt. 

[04 ] m\ isxtm2iz>f.i-jitwd:M^x'smmm 

mii?:^^i-mimx'h h . 
[05 ] it^%m<nm2</^im\s'Mi-<r> -xtmrncrinM 
mx'hh. 

me]m'5kz^.^mi\i'.mf-x'mi\i'.i:r\^:nm^^s 20 
■tmmiX'hh. 

[08] mnz7^,-twfk]i!,mf-xitm.^'iTo:Hmiw< 
-m^mx'hh. 

[09 ] m'5iiXvmnz7f,Ltzmi\^m-f-<^. m 1 <o 

imo]m5}5Ximnz7nLfzi6m\mr(r>. m2 
commt^mm^^^^mxhh . 
[011] m5}iXim7iz>f<uzytmmr-(o. 30 
com«jEiif*i^.T^-r0T'*)i. . 

[012] M5hXim7l,Z7jkLfzycmii',M^<D. m4 

c^m«KiHff^i&*-r0T'j)S . 
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[013] +«Hjjc7)an4tomii^i'co HfeiSi^s^oBr 

[01 4 ] 01 3i:.i^->}-)t«stn^i (x-ytmniir^fohm 
^^^i-mmx'Jb?^. 

[015] 03, 06, 08, hXtmiAiZ.y:i-mtl\ 
hmi:'irofzisbcom 1 coH«iW=tMKfi^^,T^^l"Ijf80-C 

[01 6] 03, 0(>, 08, }sXimi4lZ7j<-tntii 
[017] mAI,Z7r^-tmV,fim:'uotzii^<r>^ 1 iOMf*c 

mmmm ^fr^-t^^mx-h h . 

[ 0 1 8 ] 04 t-iH'^fiitii^rft^ tf ^ 2 c7)Mf4c 

[019] ffi«a^^ia^-ts?ti6c7)^ic7)A^yx'g 
c7)r'n»P<^*-risiK0T'?)S . 

[02 0] Sia^^ja^-rS;ta6cr)5l2c7)ys'^yx® 

(T^M^Mi^^^i-m^rnxm . 
[02 1 ] my-hi:t^ytmihm^<Dmi^B^^ 

^'4~MX't)h. 

[02 2] n my~hi:t^-y^^iiimi'(r>mmifL"xi: 
7j<-tmx'Jhh. 

I. 2. 3, 4 )t1^aiSi^ 

10, 50. 90. 130 HI (r>^i^m 

II, 51. 91. 131 y-x^ 
12, 52, 92. 132 ^-h^ 
5 3. 93. 1 6 1 VU^ym». 

20, 60. 100. 140 tn2cr)^ii^m 
30. 70, 1 50 m3c^)^i;^m 
1 1 0 Ife^fflS 

160 p' m^-mi^<^m. 



[01] 



[02] 





11 IZ 120 
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^m^Y l 0 284 74 9 



mi] mi 41 
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[016] 
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